INTRODUCTION {#sec1-1}
============

The World Health Organization (WHO) estimates that out of 1.5 million blind children, 1.3 million live in the developing countries (Global Initiative for the Elimination of Avoidable Blindness (WHO/PBL/97.61), 1997). It is estimated that childhood blindness secondary to cataract is responsible for 75 million blind years - an unfortunate occurrence. The prevalence of childhood cataract has been reported as 1 to 15 cases in 10,000 children with an estimated 130,000 to 200,000 children blind from bilateral cataract worldwide.[@ref1] Poor socioeconomic status, lack of awareness, lack of accessibility and lack of quality cataract surgery are major hurdles in the visual rehabilitation of age-related cataract in many parts of the developing world.[@ref2]

In India and Nepal, surgical eye camps in the rural areas provide cheap and accessible services for the majority of people suffering from age-related cataract.[@ref3]--[@ref8] However, poor outcomes from these camps have been reported due to poorly designed camps for adult cataract surgery.[@ref9]--[@ref11] The question remains whether eye camp based pediatric cataract surgery can generate outcomes comparable to hospital based surgery.

Of clinical importance is the timing of surgical intervention in children which affects the visual outcomes to a much greater extent than the surgical modality or the postoperative optical correction.[@ref12]--[@ref18] Early cataract surgery combined with suitable measures to address amblyopia is imperative for successful visual rehabilitation of a child with cataract. In developing countries, many parents delay proper evaluation and management of children with cataract and at times, camps held in the rural setting are the best means of diagnosing and providing these children with the necessary surgical facilities.

In this study, we report our experience of phacoaspiration with posterior chamber (PC) intraocular lens (IOL) implantation in children attending a well-equipped annual eye camp in North India compared to hospital based surgery.

MATERIALS AND METHODS {#sec1-2}
=====================

Of the 7200 patients undergoing cataract extraction at an annual eye camp organized by a charitable organization in rural Punjab, North India for one year (2001--2002), children aged 5 to 16 years with visually significant cataract were considered for inclusion in the study \[[Figure 1](#F1){ref-type="fig"}\]. An approximately equal number of children were enrolled in a tertiary care hospital. Consecutive cases were included; however, surgery was performed at different times. Children with traumatic cataract, any associated ocular pathology such as uveitis, glaucoma, microcornea, ocular hypotony, retinal detachment, or vitreous hemorrhage and children with major cardio-respiratory or any other systemic disorders where the attending anesthetist found them unsuitable for anesthesia were excluded from the study.

![A group of children with visually significant cataract. Children are usually brought late for management of cataract particularly in the rural area](MEAJO-19-141-g001){#F1}

This study adhered to the guidelines of the declaration of Helsinki. The study was approved by the institute ethics committee (no NKG676). A detailed family history, history of trauma, education level child and socioeconomic status of the family were collected. Pediatric specialists carried out a thorough general physical examination. Preoperatively, a detailed ocular examination was performed on all children including best-corrected visual acuity (BCVA), slit lamp biomicroscopy after pupillary dilatation to document the type of cataract and the status of the anterior segment, intraocular pressure (IOP) with Goldman applanation tonometry or non-contact tonometry. The posterior segment was examined with ophthalmoscopy in eyes with relatively clear media. B-scan ultrasonography was performed in patients as clinically warranted,

IOL power was calculated using the Sanders-Retzlaff-Kraff (SRK II) formula[@ref18] with all eyes target for emmetropia in children between 8 and 16 years of age. The IOL calculations were undercorrected by 5% for children aged 5-7 years. Standard surgical guidelines were followed for surgery. The surgical technique for posterior capsule management in the primary surgery was similar in the two settings irrespective of age. Children who underwent surgery at the eye camp were from poor socioeconomic status and the procedure was provided free of cost.

Phacoaspiration was performed after continuous curvilinear capsulorhexis of 5-5.5 mm. The IOL was implanted in the capsular bag where possible. In cases that precluded capsular bag implantation, ciliary sulcus fixation of a PC IOL was performed. In all cases, polymethyl methacrylate (PMMA) IOL with optic diameter of 6 mm and overall length 12 mm (Auroab SQ3602, Aravind Hospital, Madurai, India) were implanted. Primary posterior capsulotomy (PPC) with anterior vitrectomy was performed in children with posterior polar or membranous cataract, or a posterior capsular plaque involving visual axis. Primary posterior capsulotomy (PPC) was performed using a vitrectomy cutter and the size of capsulotomy was kept between 3 and 3.5mm. All children under 8 years old underwent PPC and anterior vitrectomy. On the first postoperative day, all children received betamethasone 0.1%, 8-12 times a day for one week which was tapered over a period of next six weeks along with topical antibiotics (ciprofloxacin 0.3%) and homatropine 2% twice a day.

Follow up visits occurred at six weeks, six months and one year at eye camp or a hospital to record visual acuity, refraction, IOP and detailed slit lamp biomicroscopy. Management of posterior capsular opacification (PCO), amblyopia and other complications was performed at the tertiary care hospital. Occlusion therapy depending on the age of the child was full time during waking hours (6:1= six days of occlusion of the normal or pseudophakic eye and one day of occlusion of the postoperative eye) along with appropriate refractive correction within two-three weeks postoperatively.

Postoperative complications, visual results and follow up compliance were analyzed statistically using the Chi-square test. A *P* value less than 0.05 was considered significant.

RESULTS {#sec1-3}
=======

In the eye camp, 96 children had pediatric cataract. Of these, 31 children with traumatic cataract and 6 children with developmental cataracts were not included in the study based on anesthesiology assessment. Hence, the eye camp group was comprised of 59 children with developmental cataract who met the inclusion criteria. In the TCC group, 48 of 64 children with visually significant cataract were included and 16 children with traumatic cataract were excluded.

All the children in the eye camp group belonged to a low socioeconomic status family with a rural background. Twenty one (35.60%) children had no formal education and 38 (64.40%) children were performing poorly at school. Cataract was hereditary in 15 of the 59 (25.42%) children.

In the TCC group, 22 of 48 (45.83%) children were from poor socioeconomic status. Twenty (41.67%) children in the TCC group were from a rural area and 28 (58.33%) from an urban area. Nine (18.75%) children had no formal education and 39 (81.25%) were performing poorly in school.

All children had visually significant cataract (central cataract 3mm or more) and visual acuity ranging from light perception to 20/400 preoperatively.

In the eye camp group, 32 (54.23%) children had zonular cataract, 12 (20.34%) had membranous cataract, 10 (16.94%) had total cataract, 4 (6.78%) had posterior polar and 1 (1.69%) child a unilateral anterior polar cataract. Associated findings were strabismus in 7 (11.86%) children and nystagmus in 6 (10.16%) children. The fellow eye was normal in 13 (22%) children \[[Figure 2](#F2){ref-type="fig"}\].

![Right eye of a six-year-old child with unilateral cataract. Children with unilateral cataract are most susceptible to development of amblyopia if the cataract is not removed in a timely fashion. Occlusion therapy is a successful modality postoperatively](MEAJO-19-141-g002){#F2}

In the TCC group, 28 (58.33%) eyes had zonular cataract, 9 (18.75%) eyes had diffuse or total cataract, 6 (12.5%) eyes had posterior polar cataract, 3 (6.25%) eyes had membranous cataract and 2 (4.16%) eyes had posterior lenticonus. The fellow eye was normal in 8 (16.66%) eyes, pseudophakic in 28 (58.33%) eyes and cataractous in 12 (25%) eyes.

In the eye camp group, 40 (67.79%) eyes underwent phacoaspiration with intact posterior capsule and 19 (32.20%) eyes underwent PPC with anterior vitrectomy \[[Figure 3](#F3){ref-type="fig"}\]. In the TCC group, 37 (77.08%) eyes underwent phacoaspiration with intact posterior capsule and 11 (22.92%) eyes underwent PPC with anterior vitrectomy. PPC with anterior vitrectomy was performed in children with posterior polar or membranous cataract or cataract with posterior capsule plaque impinging on the visual axis.

![The same child as in [Figure 2](#F2){ref-type="fig"} after implantation with a polymethyl-methacrylate intraocular lens in the capsular bag after primary posterior capsulotomy and anterior vitrectomy. This child achieved 20/80 best corrected visual acuity in the right eye after surgery and underwent full time occlusion of the left eye (normal eye). After 12 months of follow up, right eye achieved best corrected visual acuity of 20/40](MEAJO-19-141-g003){#F3}

At last postoperative visit, 32 (54.23%) children in the eye camp group and 30 (62.5%) in the TCC group achieved BCVA of 20/40 \[[Table 1](#T1){ref-type="table"}\]. The difference in postoperative visual acuity was not statistically significant (*P*\>0.05). In the eye camp group, the most common postoperative complications were visually significant PCO (61%) and uveitis (44.06%) \[[Table 2](#T2){ref-type="table"}\]. Visually significant PCO was managed with YAG laser capsulotomy / pars plana membranectomy with anterior vitrectomy \[[Figure 4](#F4){ref-type="fig"}\]. In one case, pupillary capture was released with centration of the IOL. In the TCC group, 45.83% of eyes had PCO and 41.66% eyes had postoperative uveitis. PCO was managed surgically or with Nd: YAG laser capsulotomy \[[Table 2](#T2){ref-type="table"}\].

###### 

Visual outcome in pediatric cataract surgery in an eye camp verus a tertiary care center (hospital) setting

![](MEAJO-19-141-g004)

###### 

Postoperative complications in children undergoing pediatric cataract surgery in an eye camp versus a tertiary care center (hospital) setting

![](MEAJO-19-141-g005)

![Eye of a nine-years-old child implanted with all polymethyl-methacrylate intraocular lens in the capsular bag. Note visually significant posterior capsule opacification 15 months postoperatively. This child was treated with Nd: YAG laser capsulotomy to clear the visual axis](MEAJO-19-141-g006){#F4}

In the eye camp group, loss to follow up was 20% at 1 year, 49% at 2 years, 62% at 3 years and 67% at 4 years compared to 12.5, 21, 27 and 33% respectively in the TCC group \[[Table 3](#T3){ref-type="table"}\].
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Follow up compliance of children in a tertiary care center (hospital) setting versus camp based surgery

![](MEAJO-19-141-g007)

DISCUSSION {#sec1-4}
==========

Pediatric cataract surgery is highly refined due to well-developed microsurgical techniques.[@ref19]--[@ref28] The decision to perform surgery and optimal timing are the most crucial factors for successful outcomes. Early surgery is recommended for unilateral cataract and bilateral visually significant cataracts.[@ref12]--[@ref18] Visual rehabilitation of a child with congenital or developmental cataract requires a great degree of commitment and effort from the treating ophthalmologist, pediatrician as well as the parents. This is a time consuming, expensive and at times a frustrating exercise.

To achieve contemporary outcomes in pediatric cataract surgery, the ophthalmologist need to incorporate microsurgical techniques along with accurate selection of viscoelastic devices and intraocular lenses. In developing countries, very few centers have the skill, facility or equipment for performing pediatric cataract surgery with IOL implantation. Most of these centers are either tertiary care centers or private clinics which are located in the urban areas. The majority of the rural population is unable to access specialist care due to illiteracy, poor socio-economic status and lack of local surgical facilities. Favorable results have been reported after camp based IOL implantation for age-related-cataract[@ref3]--[@ref8] but whether similar results are possible in the pediatric age group remains largely unaddressed.

Control of childhood blindness is one of the priorities identified for achieving the goals of Vision 2020. This is considered a priority because blind-years (number of years that a blind person lives after going blind) due to childhood blindness are second only to cataract and half of childhood blindness is avoidable (treatable/preventable). We utilized the services of an annual eye camp geared at adult cataract surgery which reduced the cost of management in children. Additionally, follow up and further surgical intervention was performed at a public sector tertiary care center to avoid any cost to the patient. All the surgical procedures and interventions in this study were performed free of cost to the patient.

The needs of children with cataract are different from that of adults. For example, management of the posterior capsule and aggressive amblyopia therapy are major factors governing the outcome of pediatric cataract surgery. Opacification of the posterior capsule occurs frequently and rapidly following cataract extraction in children.[@ref29]--[@ref35] Obstruction of the visual axis occurs at a critical period of visual development and the major concern is amblyopia, especially in children with monocular cataracts. Strategies to maintain a clear visual axis coupled with amblyopia therapy are necessary to achieve visual rehabilitation.[@ref29]--[@ref35] Although YAG laser capsulotomy is a simple and relatively safe procedure, its use is limited to older, more co-operative patients and the cost of equipment precludes widespread use in developing countries. In younger children, primary posterior capsulotomy and anterior vitrectomy have been advocated to avoid a second surgical intervention and to maintain a clear visual axis.[@ref21][@ref29]--[@ref34] Thirty eyes (19 eyes in the eye camp group and 11 eyes in the TCC group) had a primary posterior capsulectomy with anterior vitrectomy and all these eyes maintained a clear visual axis at six months postoperatively. Visually significant PCO was 16% higher in the eye camp group. However, this difference was not statistically significant. The frequency of complications such as postoperative uveitis, pupillary abnormality, IOL optic capture etc was similar between groups \[[Table 2](#T2){ref-type="table"}\].

After IOL implantation, the most important step is aggressive amblyopia management and spectacle correction. Most children with unilateral cataract who are in the visually immature stage will have varying density of amblyopia based on the timing of surgical intervention. Aphakia is an equivalent amblyogenic stimulus to the cataract itself. Alternately, an IOL provides a stable retinal image, ensures compliance and induces minimal aniseikonia.[@ref12]--[@ref21] In this study, we instituted full-time occlusion therapy along with appropriate refractive correction within two to three weeks after surgery for children between 5 and 14 years. Compliance with amblyopia therapy was poor in the eye camp settings compared to the hospital setting.

In developing countries, many parents are unable to provide adequate care due to low socioeconomic status, lack of awareness regarding optimal management and poor accessibility to quality medical care. The majority of the children in this study were from a poor socioeconomic background and there was significant delay in seeking medical care.

Simultaneous bilateral cataract surgery in children has recently been reported by some authors.[@ref35][@ref36] Simultaneous surgery may be a reasonable option for children from a poor socio-economic status as it reduces the cost of two surgical procedures and risk of anesthesia. We did not perform simultaneous bilateral cataract surgery in the eye camp setting due to the risk of infection. None of the children in the eye camp group had an infection postoperatively. Bourne *et al*., have reported much lower success in the eye camp setting due to lack of adequate postoperative rehabilitation of patients in eye camps.[@ref37] A study from Rajasthan, India reported poor postoperative outcomes attributable to a predominance of eye camp surgeries.[@ref38]

The total cost of surgery including IOL and medicines per child in this series was borne by the Charitable Institution. The major expenses were the intraocular lens, and cost for use of A-scan, operating microscope, a vitrector and Nd: YAG laser system. The cost per case was offset by using equipment that is routinely used for adult camp based surgery (operating microscope, A-scan and biometer). The Nd: YAG laser system used was also in routine use at the government run tertiary care hospital where the operating surgeon works for the rest of the year. Nevertheless, it should to be emphasized that quality of surgery should not be sacrificed to save expenses.

Postoperative BCVA was similar between groups indicating eye camp surgery was safe, and had comparable results to a tertiary care center. The outcome in terms of visual axis clarity and final visual outcome was similar in the two settings for children who presented for follow up in a rural setting. More aggressive posterior capsule management may be appropriate for some children undergoing surgery at an eye camp (PPC) because of the low likelihood of follow up. Primary posterior capsulotomy and anterior vitrectomy was performed in all children below 8 years. We believe the surgeon may modify the criteria for PPC based on the child, the family, and the location of the surgery. However, further studies are warranted to evaluate this possibility.

The results of this study suggest that pediatric cataract surgery with PCIOL implantation in children in an eye camp setting is a viable method in developing countries for older children with poor socioeconomic status. These children should be carefully selected, and undergo surgery using an operating microscope and followed up at the eye camp and base hospital for management of PCO, amblyopia, glaucoma and refractive changes.

In the current study, the major drawback of pediatric cataract surgery in the eye camp was increased loss to follow up. In our study, there was progressive loss to follow up in the eye camp setting with only 30% children presenting for follow up at 4 years compared to 67% at the hospital. Low socioeconomic status and rural background could be significant deterrents for children attending the eye camp. This is clinically important because children require frequent follow up for refractive care, treatment of amblyopia, and to address complications (particularly post-IOL opacities) After cataract surgery, many children require visual rehabilitation. Such services should be planned for these children and it may be incorporated within the existing community ophthalmology program. Training the staff in vision assessment of children should be part of the curriculum. A very common occurrence is attrition of children on follow up. To overcome these hurdle, clinicians should devise a defaulter retrieval system, perhaps, through vision centers to ensure follow-up of children who have undergone cataract surgery. Rural eye camps provide a safe and reasonable venue to diagnose and operate on childhood cataracts. Follow up care is a major concern for rural based families, and systems need to be created to adequately address long-term follow up.
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